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CLAIMS 

1) A high efficieiit recovery, process for tile m^tmerxt of multi-eleiaeiit 
wiastes which co mpr ises the steps of 

a) heat txea'feiient of the waste 
amount of oxy gen; 

b) halogenatian of the product < 

c) sejparatipn of the metal ! 



the presence of a controlled 




2) A process accordiiig to da^/^/in which mnlti-elemeiit waste is 
xoisorted. 



3) A process according to l^taM 1 ia which the wistg to be recovered is such 
tliat.has been mechanicaPyyp^reparsd in a process which includes ajLj oiie or 
more of the steps of shreddiijfe, crushing, mfniirig and briqnetting. 



,4) A process according to daim 1 ia whidi said primary heat treatment 
farther cbiapiiseis inechahically agitating the waste during said treatment 



5) A process accotrding to riaim i in which the primaiy beat treatment is 
carried ottt in suck a/way that any one or more of the actions selected from 
the group which consists of evaporation of water and/or organic material, 
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carbonizatioii, destruction and/or crackiTig ^ organic materia], :and 
rednction of metal o^des to metals and/or metal carbides, are achieved. 



6) A process according to claim 1 in wHch/ the primary heat treatment as 
carried otrt imder atmospheric pressure or Aiigher pressiire, optionally in the 
presence of gases, preferahly hydrogen, /capable of cracking the organic or 
inorgamr material. 



7) A prbcess accordtng to claim 1 
is selected £rom the group wh^ 

rhlft^'fn f it jOTl ?>Tld ^y" Tnfn^t 



l^the halogenation reaction therein 
of r^loTTTia -fjftTjj hroinination, 6r 



8) A process according to/ 
ener^ afforded in the pi 
reaction. 



^l in which at least a portion of the lieat 
heat treatment is used in the halogenation 



9) A process according to daim 1 in which at least a portion of the product of 
"the primary heat treatyient is iised as a catalyst in the halogenation 
reaction. 



10) A process accordi^ to claim 9 in which said products to he us^d as 
cataD^sts are selectei from the group which consists' of carbon, hrbmine, 
carbon, CO, CO2 and SOx and NOx compounds. 
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) 

11) A process acoordixig to clafm 1 jwhereia the pzimaiy lieat treatment, is 
performed in an oven* 

12) A process according to daim 1^ wherein said oven is at a teniperatnre of 
less than abbnt 1000*a 



13) A process according to clafr/i 1 wherein the priroaTy heat treatment is 
performed in a metallic molten hath. 



14) A process according 
temperature of hetweeiySOOoQJ and 3f60OOC. 



iSrwlierein said molten bath is at a 



15) A process accor/Iing to 
treatment compriffag hea^ 
primary heat treatm< 



1 which farther comprises a secondary heat 
the gaseons flow which results from the 
temperatxtre of more than 1200^C. . 



16) A process according tp daim 1 in which said halogenation step ferther 
comprises mechanically a^itathig the waste during said step. 



17) A process according to daim 1 in ^h^^h the h?tl9g*=^T^Q^f^T> y^^jf^nn is 
performed at a temperafture of between ambient temperature and ISOO^C. 
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18) A process according to daim 1 in which the halogenation reaction is 
performed at a temperature of betwee^ 300<^C and ISOOOC, and preferably 
between TOO^C and 7oCfiC. 



19) A process according to daxm/l in which the waste comprises a 
gnbgtq7itT?^1 pftrrATi-fage of Bixy of tba metals selected &om the group which 
consists of Ag, Pt and Pd, and the halbgenation reaction is performed by 
using a mixture of bromine and cttiotlne. 



20) A process according to da 
bromine comprises betwei 
bromine* 



96% 



hich said ioixsture of chlorine and 
99% chlorine and the remainder is 



21) A process ac 
halogen gas rex 
the halogenatipn\ 



to cimm 1 in which at least a portion of the excess 



ig frpin the halogenation reaction is . recycled baci: to 



22) A process according to daim 1 in whidi the separation of the metal 
HaHdes is by means ofkny one or more of the grotq) selected of gaseous or 
ficfcdd fiactional depc^ition, distillation, fractional distillation, filtration," 
selective chemical vsippr deposition, settling, selective oxidatioiu selective, 
halogenation, selecxive evaporation, selective dissolution and selective 
extraction. 
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23) An apparatus fox a high emcient recoveiy process for the treatment of 
multi-elenient wastes, which cotiiprises a prunaiy heat treatment chamber, 
a halogenatioxi chamber and a separation unit; said primary heat treatment 
chaioher comprises a 'waste mlet, a flue-gas oTitlet and means of heating; 
said halogenation chajubesf comprises a "means of heating, a halogen 
compound inlet an oxrtJBt. 



24) An ^paratus accoi 
/primary heat treatme 
by means of a condi 



/to ^^ft^Tf^i 23 in which the flue-gas outlet of said 
>er IS connected to said halogenation chamber 
ich comprised a valve. 




^tus /ccord|ng>t6 c^^^n 23 in which said separation system 
or roore of the units selected from the group which consists of 
unit, distiller, filter, settler, s^ective chemical vapor 
selective oxidation chamber, selective halogenatian 
ition chamber and selective dissolution unit or any 



26) A apparatus according to claim 25, whereia the separation system 
(imprises fractional deposition xmit or selective chemical vapor deposition 
unit. 
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27) An apparatus according to jdaim 25 in which said separating unit is in 



contact with the oittlet of said halogenator by means of a conduit. 



28) An apparatos according^ daim 23 in which said separation system is a 
gaseous fractional depositLbn ^stem; the inlet of which is connected to the 
outlet of said halogenator/ by means of a condi^ 



29) An apparatus according te^Saim 
in the firaictional depo^K^n system is 
cTiam'her, and said pft>e Comprises 
ixactional deppsi 



2S in. which the orrtietpipe comprised 
ected direct$7 to the halogenatibn 
ne-way valve in the directibn firpm the 



the halogenatibn chamber. 



30) An apBibrati:^ accp to daim 23 which further comprises an 
additional heat /chamber and a heat eschaaiger; said additional . heat 
chaniber compriping a nieans of heatings a gas iidet, an air inlet, f^rtA a flue 
gas OTztlet; said kas inlet of said additional heat chamber being connected by 
meians of a confluit to the flue gas outlet of said primaiy heat chamber; said 
heat exchaneer comprising an inlet and an outlet; the flue gas outlet of said 
additional hea t chamber being coimecced by means of a conduit to the inlet 
of said heat 63 changer- 

31) An appar itus according to daim 30 which fiirther comprises a scrubber, 
a filter, a blc wer and a stack; said scrubber comprising an inlet and ian 
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outlet; the outlet of said Iteiat exchanger being connected, hy means of a 
conduit to the inlet of said Scrubber; said £lter comprising am inlet and . an 
outlet; the outlet of said sciubber being connected, by means of a conduit to 
the inlet of said filter; said blower comprising an inlet and an outlet; the 
outlet of said filter being connected, by means of a conduit to the inlet of 
said blower; said stack dompri^ng an inlet and an outlet; the outlet of said 
hlower being connectedJ by means of a conduit to the inlet of said stack. 



32) An apparatus acdording to claim- 31, wherein the scrubber and the 
filter are connected to the halogenation chamber by means of conduits, to 
recycle material recovered aadrtx^eqted by said scrubber and filter to said 
halbgenation dbaml 



33) An app; 
the grox^. 
. temperature 



rdmgvto 



31 in which said filter is selected from 



insists of fabric filter, electrostatic . filter, and high 



34) An apparatus 
niore of the unit^ 
crusher, mill, 
the primary heat 
connected to the 
of said primary 



■ccordrng to claim 25 which further comprises any one or 
selected firom the group which consists of shredder, 
briduetter doser, and sludge &eder, which are connected to 
treatment chamber; providing that the outlet of the unit 
1 rimary heat treatment chamber is connected to the inlet 
fleat treatment chamber by means of a condtdt; further 
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providing that in the evenib that said apparatus comprises two or more of 
the ahove xmits^ said miits are connected succeedingly, in any combination 
and/or order^ and are conn scted so by means of condxdts. 

35) An apparatus accordiz ig to claim 23 which further comprises any one or 
more of the units selected firom the group which consists, of shredder, 
crusher, mill, bxiguette^, doser and sludge feeder which are connected 
between tlie primary neat treatment chamber and the halogenatibn 
chamher; providing that the outlet of the unit which is connected to i^he 
halogenation chamber lis connected to the inlet of said halogenation 
chamber by means of ^ co^dlnt; further prdviding that the outlet of the 
primary heat treatment^cbaTrfber is connected to the inlet of the unit which 



is connected to s; 
conduit; farther 
two or more of 
any combinatictn anc 



rovii 



e al 



heat tre^:6nent chamber by zueans of a 
Lt in 1^2^ event that said apparatus comprises 
re units, said units are coxinected succeedingty, in 
\T order, and are connected so by means of q3nduits. 



36) An apparatus jaccording to claim 23 in which said primary heiat 
treatment chamber fiprther comprises a means of agxtatiiig material. 



37) -An apparatus according to claim 36 in which said means of agitating is 
a means selected mm the group which consists of fixed fluidized bed 
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38) An apparatus accordiiuf to claim 23, whexein the pximary heat 
treatment chamher compxis^ a pressurized vessel 

39) An apparatus B^ccord^ng to daim 23 in which said halogenation 
chamher further comprisejk a me^ans of agitatmg materiaL 



40) An apparatus accor^i^g^ claim 39, which said means of agitating is 
a means selected 6 p 6i Ifhe group whic^ccmsiits of fixed fluidized hed 
vibrating grid, walking gpid and rot 



41) An app£ 
comprises a pi 



dg to claim 23^ wherein the halogenation chamber 
.vessel 



42) An apparatus according to daim 23, in whidi the primary hieat 
treatment .diamher is placed horizontal^, vertixially or at any other 
, advantageous 



43) An apparati^ according to daim 23 in wiidi the halogenation chamber 
is placed horizoiqbally, vertically or at any other advantageous an^e. 
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